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(54) Sanitary napkin or panty liner for use with a tanga undergarment 


(57) The present invention relates to a breathable 
absorbent thong shaped sanitary napkin or panty liner. 
Such sanitary napkins or panty liners are particuiarty 
useful for wearing in so-called thong slips or G-string 
undergannents. According to the present invention the 
sanitary napkins or panty liners are provided with a wa- 


ter vapour penneable, preferably an air pemieable, 
backsheet for breathability. The absorbent core of such 
sanitary napkins or panty liners comprises in addition to 
a fibrous matrix at lest one fibrous active material se- 
lected from fibrous superabsorbent material or fibrous 
odour control material or combinations thereof. 
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Description 

Reld of the invention 

[0001] The present invention relates to a breathable 
absorbent thong shaped sanitary napkin or panty liner. 
Such sanitary napkins or panty liners are partknilarly 
useful for wearing in so-called thong slips or G-string 
undergannents. According to the present invention the 
sanitary napkins or panty liners are provided with a wa- 
ter vapour permeable, preferably an air pemieable ap- 
ertured, backsheet for breathability. The absorbent core 
of such sanitary napkins or panty liners comprises in ad- 
dition to a fibrous matrix a fibrous super-absorbent ma- 
terial or fibrous odour control material. 

Background of the invention 

[0002] The use of water vapou r pemneable, preferably 
air penneable apertured, backsheets for the breathabil- 
ity of disposable absorbent articles is well-known in the 
art. For example European patent applteations EP-710 
471 or EP- 710 472 disclose apertured film backsheets 
used in conjunction with fibrous non-woven materials for 
breathability and Improved soil-through perfonnance. 
[0003] Both disclosures also mention the benefit of 
super-at>sort>ent material however without disclosing or 
considering fibrous super-absorbent material. 
[0004] On the other hand fibrous super-absorbent 
material has been mentioned for example in EP-A-0 336 
578 which relates specifically to thin flexible sanitary 
napkins comprising optionally fibrous super-absorbent 
materials. This disclosure however lacks consideration 
of breathability and more specific it does not disclose 
apertures in the backsheets. 

[0005] WO-A-92/07534 relates and disck)ses fibrous 
super-at)Sort>ent structures. IHowever it falls to consider 
breathability of disposable absorbent articles as such 
and in particular does not mention apertured back- 
sheets in conjun(^k>n with the use of the absorbent 
structures in disposable absort>ent article. 
[0006] European patent applk:atk>n EP-682 927, en- 
titled 'Shields against absorisent particle loss in at)sorb- 
ent products" does address the problem of partk^le mi- 
gratton trough apertures in a polymer film. However this 
disclosure relates specifically to an aperture topsheet 
but not a breathable aperture backsheet. Also this dis- 
closure solves the problem of partk^le migration through 
an apertured polymerf ilm by including a barrier between 
the particle and the aperture, i.e. the use of a shield. 
[0007] An attempt to address the problem of partk:le 
loss by sealing off an edge area of a laminate with par- 
tfcles comprised between 2 fibrous layers has been 
made in WO 98/24620, WO 98/28128 and EP-875 225. 
The disclosed embodiments do, however, create a re- 
gion along the cut line in which the layers of the laminate 
are joined to each other so as to prevent the partkHe 
loss. The seal as such does therefore create a region of 


different product characteristics then the remainder of 
the structure such as for example stiffness, harshness 
or, if adhesive is used for the seal, stickiness. 
[0008] Of course the same kind of problems arises if 

5 another particular material is used in the context of ab- 
sorbent articles having an apertured topsheet or an ap- 
ertured backsheet or If the particular material is con- 
tained in a laminate. Especially odour control materials 
such as zeolites, silicate, carbon black, silica-gel partt- 

10 cles are well known as odour control ingredients for san- 
itary napkins or panty liners. But independent for whteh 
purpose a partkHe material is used as a component of 
the absorbent structure of an at>sori^ent article they can 
all benefit from the same isolation systems as disclosed 

IS In the above patents for super absorbent particles. 
[0009] It now has been found that in the context of a 
newly designed sanitary napkin or panty liner, namely 
one with a thong shape, the isolation systems that his- 
torically have been applied to sanitary napkins or panty 

20 liners in order to prevent the loss or migration of particles 
to the outside of the artble cannot be used anymore. 
The reason is the peculiar shape of these thong shaped 
sanitary napkins or panty liners whteh are designed to 
fit into the crotch region, (this is the region with a certain 

25 extend towards the front and rear of the center of an 
undergarment), of underganments whk:h are known as 
thong slips, G-string underganfnents, tanga slips, string 
panties or simply strings. The thong shape for such 
thong slips is substantially triangular with a wider front 

30 and a narrower rear portion. Such artk^les are wom in 
very dose proximity to the body of a user especially in 
the region of their nan^ow width side, I.e. towards the 
rear. Particularly well fitting embodiments of this thong 
shaped sanitary napkin or panty liner will eventually 

35 even fold partially into the creases between the buttocks 
during use. 

[0010] It is therefore necessary to provide such thong 
shaped sanitary napkins or panty liners without any irri- 
tation causing material or design feature especially in a 

40 peripheral rim region, it is further highly desirable to pro- 
vide the thong shaped sanitary napkins or panty liners 
with an absorbent capacity which is snniiarto the overall 
absort>ent capacity provided by the substantially larger 
traditional sanitary napkins or panty liners. In order to 

45 provide this the absoriOency per area needs to be par- 
ticulariy high for such thong shaped sanitary napkins or 
panty liners. Rnally, the dose proximity of such thong 
shaped sanitary napkins or panty liners is causing an 
occlusion to air pemneation which conventionally occurs 

50 by frequent separation of the article from the body form- 
ing gaps between the artide and the skin of the wearer, 
it is from this aspect particularly important to provide 
such thong shaped sanitary napkins or panty liners with 
breathability whk:h allows perspiration liquid or ab- 

55 sorbed liquid to dissipate by vaporization, preferably 
even by providing an air exchange through the article 
Itself (rather than between the artide and the skin of the 
wearer). 
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[001 1 ] Based on the above the present invention ad- 
dresses the problem of preventing a possible particle 
loss of active material, such as super-absorbent or 
odour control material, through a breathable backsheet 
or the periphery of an absorbent core in the context of 
the comfort requirements of thong shaped sanitary nap- 
kins or panty liners. It Is apparent that an artk:le solving 
this problem will also need to satisfy the conditions of 
usefulness in the context of manufacturing a commodity 
mass product such as high-speed making (at a linear 
production speed of at least 9 km/hour), low cost mate- 
rial availability, environmental concerns such as mate- 
rial composition and material/energy consumption. 

Brief description of the drawings 

[001 2] Figures 1 , 2 and 3 show 3 attemative top plan 
views of thong shaped sanitary napkins or panty liners. 

Brief description of the invention 

[001 3] The present invention relates to thong shaped 
disposable, breathable, absorbent sanitary napkins or 
panty liners which have an absorbent core which com- 
prises a fibrous matrix and further at least 5% by weight 
of a fibrous super absorbent material, and optionally a 
fibrous odour control material. The thong shaped ab- 
sorbent sanitary napkin or panty liner has a front end 
and a rear end and longitudinal side edges. Front end, 
rear end and side edges together fomning the periphery 
of the sanitary napkin or panty liner. The thong shaped 
sanitary napkin or panty liner further has a wearer facing 
surface directed towards the wearer during use and a 
garment facing surface directed towards an undergar- 
ment (unusually a thong slip) during use. The sanitary 
napkin or panty liner has a thong shape which is such 
that the front of the sanitary napkin or panty liner is at 
least twk^e as wide as the rear and the longitudinal side 
edges connecting the front and rear end of the sanitary 
napkin or panty liner have a linear or inwardly concave 
contour. Besides the absorbent core the sanitary napkin 
or panty liner also comprises a backsheet on the gar- 
ment facing surface to prevent absorbed liquid from 
passing through and soil the undergarment. The back- 
sheet is breathable by being water vapour permeable, 
preferably air penneable. 

[0014] Preferably, the sanitary napkin or panty liner 
also comprises on its garment facing surface a panty 
fastening adhesive which is covering at least 75 % of 
the surface of the backsheet, preferably 85 % of the sur- 
face of the backsheet. The panty fastening adhesive 
needs to be provided in a dispersed fashion (random or 
designed) or it needs to be water vapour pervious in or- 
der to support the breathability of the backsheet. Most 
preferably the panty adhesive covers the complete por- 
tion of the sanitary napkin or panty liner whk^h f omis the 
reanvard half of the sanitary napkin or panty liner (split- 
ting the napkin or panty liner in transverse direction at 


half of its longitudinal length). 
[001 5] In another preferred embodiment according to 
the present invention possibly in connection with the 
previously pretended embodiment of the present inven- 

5 tlon the absorbent core of the sanitary napkin or panly 
liner extends to the periphery of both longitudinal skie 
edges of the sanitary napkin or panty liner and the rear 
end. Even more preferably the absort>ent core extends 
completely throughout the sanitary napkin or panty liner 

10 such that the periphery of the core and the periphery of 
the sanitary napkin or panty liner are identical. 
[001 6] It is further generally preferred that the sanitary 
napkin or panty liner also comprises a liquid and water 
vapour pen^ious topsheet especially at least in its central 

IS portion an apertured thenmo-plastic film topsheet. Rnal- 
ly, the sanitary napkin or panty liner is preferably very 
thin for comfort, pliability and flexibility such that its thick- 
ness is less than 2.54 mm or preferably even less than 
2.032 mm. 

20 

Detailed description of the invention 
Definitions 

2s [0017] As used herein, the term "body fluids" includes 
perspiration, urine, menses and vaginal discharges. 
[0018] As used herein, the terms 'sanitary napkin" 
and "panty liner" referto an absorbent article that is worn 
by females adjacent to the pudendal region, generally 

30 external to the urogenital region, and whk:h is intended 
to at)sorb and contain aqueous body fluids and other 
vaginal discharges from the wearer's body. 
[0019] As used herein, the term "thong liner" refers to 
sanitary napkins or panty liners which are capable of ab- 

35 sorising aqueous body fluids and are designed to fit into 
thong slips or string undergarments as defined above. 
[0O2O] As used herein the term "granular" refers to 
materials with particles of uniform size or having a size 
distribution in whtoh at lest 5 % by weight of the particles 

40 have a largest diameter of at least 0.2 mm. The temi 
"non-granular" excludes those materials whbh are 
granular. 

[0021 ] As used herein the tenn transverse " refers to 
a direction whbh connects the right and the left leg 

45 opening of an undergarment. In relation to thong liners 
transverse refers to a direction of a component of a 
thong liner which is generally parallel to the transverse 
direction during intended use of the thong liner. As used 
herein the term "longitudinal" generally refers to a direc- 

50 tion perpendbular to the transverse direction. 

[0022] As used herein the temi "wearer-facing" sur- 
face refers to the surface of a component of a thong liner 
generally oriented to face the wearer during use of the 
thong liner. As used herein the term "gamnent facing" 

55 surface refers to the opposite surface than the wearer 
facing surface. 

[0023] Unless otherwise noted In the following all per- 
centiles refer to percent by weight. 
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Detailed description of the elements of thong liners 
according to the invention 

[0024] According to the present invention the thong 
liner comprises two main elements: a core and a back- 
sheet. Typically the thong liner also comprises a top- 
sheet which Is worn next to the skin of the user while the 
backsheet is worn next to the undergarment of the user 
with the core interposed between both. Each of the el- 
ements of the thong liner can be selected from a wide 
variety of alternatives an comprise several elements 
and/or layers contributing to the Individual function of 
each elements. 

[0025] In the following the elements of the thong liner 
are described. 

Absorbent core 

[0026] The absorbent core can be a single entity or 
comprise several layers. It can includes the following 
components: (a) optionally a primary fluid distribution 
layer; (b) optionally a secondary fluid distribution layer; 
(c) a fluid storage layer; (d) optionally a fibrous layer un- 
deriying the storage layer; and (e) other optional com- 
ponents. 

a. Primary Fluid Distribution Layer 

[0027] One optional component of the absorbent core 
according to the present invention is the prinr^ry fluid 
distribution layer This primary distribution layer typically 
underiies the topsheet (if present) and Is in fluid com- 
munteation therewith. The primary distribution layer ac- 
quires body fluid for ultimate distribution to the storage 
layer. This transfer of fluid through the primary distribu- 
tion layer occurs mainly in the thbkness, but may also 
provide distribution atong the tongitudlna! and trans- 
verse directions of the thong liner. 

b. Optfonal Secondary Ruki Distribution Layer 

[0028] Also optional according to the present inven- 
tion is a secondary fluid distribution layer. This second- 
ary distribution layer typically underiies the primary dis- 
tribution layer and Is In flukJ communk»tlon therewith. 
The purpose of this secondary distributton layer is to 
readily acquire bodily fluki from the primary distribution 
layer and distribute it along the longitudinal and trans- 
verse directions of the thong liner before transfer to the 
underiying storage layer This helps the fluid capacity of 
the underiying storage layer to be fully utilized. 

c. Fluid Storage Layer 

[0029] Positioned in fluki communicatton with , and 
typk^lty underiying the prinnary or secondary distribu- 
tion layers. Is a fluid storage layer It comprises non- 
granular super-absorit>ent gelling materials usually re- 


ferred to as "hydrogels," '*superabsorbent" "hydrocol- 
loid" materials. Absorbent gelling materials are those 
materials that, upon contact with aqueous fluids, espe- 
cially body fluids, imbibes such fluids and thus form hy- 
5 drogels. These absorbent gelling materials are typk^alty 
capable of absorbing large quantities of aqueous body 
fluids, and are further capable of retaining such ab- 
sorbed fluids under moderate pressures. In the prior art 
tiiese absorisent gelling materials are typically In a gran- 
ts ular form of discrete, nonf ibrous particles. However, ac- 
cording to the present invention these super-absorbent 
gelling materials are provided In non-granular fomi, 
preferably in a fibrous fomi. 

[0030] In the fluid storage layer these absorbent gel- 

is ling materials can be dispersed homogeneously or non- 
homogeneously in a suitable fibrous matrix also refen^ed 
to as carrier Suitable caniers Include cellulose fibers, 
in the form of fluff, such as is conventionally utilized in 
absorbent cores. Modified cellulose fibers such as the 

20 stiffened celluk>se fibers can also be used. Synthetb fib- 
ers can also be used and include those made of cellu- 
lose acetate, polyvinyl fluoride, polyvinylidene chtoride, 
acryltes (such as Orion), polyvinyl acetate, non-soluble 
polyvinyl ateohol, polyethylene, polypropylene, polya- 

25 nnides (such as nylon), polyesters, bicomponent fibers, 
tricomponent fibers, mixtures thereof and the like. Pre- 
fenred synthetic and man-made fibers have a denier of 
from about 3 denier per filament to about 25 denier per 
filament, more preferably from about 5 denier per fila- 

30 ment to about 16 denier per filament Also preferably, 
the fiber surfaces are hydrophilic or are treated to be 
hydrophilk:. The storage layer can also include filler ma- 
terials, such as Periite, diatomaceous earth, Vermicu- 
llte, etc., that lower rewet problems, however, only in a 

35 non-granular fomn. Further the storage layer may com- 
prise a binder including but not limited to Latex binders 
which can be sprayed as an aqueous solutton onto the 
surface of the storage layer prior to curing. 
[0031 ] If the absorbent gelling materials are dispersed 

40 non-homogeneously in a fibrous matrix, the storage lay- 
er can be locally homogeneous, l.e. have a distribution 
gradient In one or several directions within the dimen- 
sions of the storage layer Non-homogeneous distribu- 
tion thus includes e.g. laminates of the fibrous carriers 

45 enclosing the non-granular at)Sorbent gelling materials. 
[0032] Generally, the storage layer comprises from 5 
% to 95 % absorbent gelling materials, preferably from 
5 % to 50 %, nrK>st preferably from 8 % to 35 %, absorb- 
ent gelling materials. Furtherthe storage layer can com- 

50 prise from 5 % to 95 % carrier fibers, preferably from 95 
% to 50 %, most preferably from 92 % to 65 % carrier 
fibers. 

[0033] Suitable absorbent gelling materials for use 
herein wilt most often comprise a substantially water- 
55 insoluble, slightly crossl inked, partially neutralized, pol- 
ymeric gelling material. This material forms a hydrogel 
upon contact with water Such polymer materials can be 
prepared from polymerizable, unsaturated, acid-con- 
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taining monomers. Suitable unsaturated acidic mono- 
mers for use In preparing the potymeric at>sorbent gel- 
ling material used in this invention include those listed 
in U.S. Patent 4,654,039 (Brandt et al), issued March 
31 , 1987, and reissued as RE 32,649 on April 19, 1988. 
Preferred monomers Include acrylic acid, methacrylic 
acid, and 2-acrylamldo-2-nnethyl propane sulfonic add. 
Acrylic acid itself is especially pretended for preparation 
of the super-al>sorbent n^terial. The polymeric compo- 
nent fonned from the unsaturated, acid-containing mon- 
omers can be grafted onto other types of polymer moi- 
eties such as starch or cellulose. Polyacrylate grafted 
starch materials of this type are especially prefenred. 
Preferred polymeric at)sorbent gelling materials that can 
be prepared from conventional types of monomers in- 
clude hydrolyzed acrylonitrile grafted starch, polyacr- 
ylate grafted starch, polyacrylates, maleic anhydride- 
based copolymers and combinations thereof. Especially 
preferred are the polyacrylates and polyacrylate grafted 
starch. 

[0034] Whateverthe nature of the basic potymercom- 
ponents of the hydrogel-forming polymeric absorbent 
gelling materials, such materials will in general be slight- 
ly crosslinked. Crosslinking serves to render the hydro- 
gel-fomning polymer gelling materials substantially wa- 
ter-Insoluble, and cross-linking thus in part detennlnes 
the gel volume and extractable polymer characteristtes 
of the hydrogels fonned from these polymeric gelling 
materials. Suitable crosslinking agents are well known 
In the art and include, for example, those described in 
greater detail in U.S. Patent 4,076,663 (Masuda et al), 
issued February 28, 1978. Preferred crosslinking 
agents are the di- or polyesters of unsaturated mono- 
or polycarboxylic acids with polyols, the bisacrylamides 
and the dl- ortriallyl amines. Other prefered crosslink- 
ing agents are N.N'-methylenebisacrylamide, trimethy- 
lol propane triacrylate and triallyt amine. The crosslink- 
ing agent can generally constitute from about 0.001 
mole percent to 5 mole percent of the resulting hydrogel- 
forming polymer material. More preferably, the 
crosslinking agent will constitute from about 0.01 mole 
percent to 3 mole percent of the hydrogel-forming poly- 
meric gelling material. 

[0035] The slightly crosslinked, hydrogel-forming pol- 
ymeric gelling materials are generally employed in their 
partially neutralized form. For purposes of the present 
invention, such materials are considered partially neu- 
tralized when at least 25 mole per-cent, and preferably 
at least 50 mole percent of monomers used to fomn the 
polymer are acid group-containing monomers that have 
been neutralized with a salt-forming cation. Suitable 
salt-forming cations include alkali metal, ammonium, 
sut>st}tuted ammonium and amines. This percentage of 
the total monomers utilized which are neutralized acid 
group-containing monomers is refenred to herein as the 
"degree of neutralization." 

[0036] While these absorbent gelling materials have 
typcally been disclosed in the prior art in granular form, 


ft is required by the present invention that the absorbent 
gelling material is in a non-granular form for example as 
macrostmctures such as fibers, sheets or strips. These 
macrostructures can be prepared by forming the partic- 

5 ulate absorbent gelling material into an aggregate, treat- 
ing the aggregated material with a suitable crosslinking 
agent, compacting the treated aggregate to density It 
and form a coherent mass, and then curing the com- 
pacted aggregate to cause the crosslinking agent to re- 

10 act with the particulate absorbent gelling material to 
form a composite, porous absorbent macrostructure. 
Such porous, absorbent macrostructures are disclosed, 
for example, in U .S. Patent 5, 1 02.597 (Roe et al), issued 
April 7, 1992. 

IS [0037] More generally any super-absorbent fiber 
known in the art may be used as a super-absorbent fiber 
in the absorbent core. Superabsorbent fibers can be 
made by fonning a water soluble super-absorbent pol- 
ymer into water soluble filaments, contacting the fita- 

20 ments with a primary air stream having a velocity effec- 
tive to attenuate and to partially dry the filaments, and 
contacting the attenuated filaments with a secondary air 
stream having a velocity effective to fragment the fila- 
ments into fibers. Particularly suitable super-absorbent 

25 polymers are polymers comprising a blend of 

- a copolymer of at least one alpha, beta-unsaturated 
carboxylb monomer and at least one monomer co- 
polymerizabie therewith, and 

30 

- a cross-Unking agent having cross-linking function- 
ality comprising hydroxyl or heterocyclic carbonat- 
ed groups. Prefenred are maleic anhydride/isobuty- 
lene copolymers cross-linked with propylene car- 

35 bonate or a mixture of pentaerythriol and butanedl- 
ol. 

[0038] An example of a super-at)sorbent fiber embod- 
iment of the present invention is Fibersorb, a commer- 
40 cially available 8uperabsort>ent fiber from Arco Chemi- 
cal Company of Newton Square, Pennsylvania. These 
fibers are disclosed more fully in U.S. Patent No. 
4,855,179, issued August 8, 1989, to Bouriand et al. 

45 d. Optional Fibrous l-ayer 

[0039] An optional component for inclusion In the ab- 
sorbent cores according to the present invention is a fi- 
brous layeradjacentto, and typically undertying the stor- 
50 age layer. This undertying fibrous layer would typbally 
provide the same function as the secondary fluid distri- 
bution layer. 

e. Other Optional Components 

55 

[0040] The at)sorbent cores according to the present 
invention can include other optional components nor- 
nnally present in absort>ent w^s. For example, a rein- 
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forcing scrim can be positioned within the respective lay- 
ers, or between the respective layers, of the absorbent 
cores. Such reinforcing scrinns should be of such con- 
figuration as to not fonn interfacial baniers to fluid trans- 
fer, especially if positioned between the respective lay- 
ers of the absorbent core. Given the structural integrity 
that usually occurs as a result of thermal bonding, rein- 
forcing scrims are usually not required for the absorbent 
structures according to the present invention. 
[0041 ] Another component which can be included in 
the absori^ent core according to the Invention and pref- 
erably is provided close to or as part of the primary or 
secondary fluid distribution layer are odor control 
agents. Typically active carbon coated with or in addition 
to other odor control agents, in particular suitable zeolite 
or clay materials, are optionally incorporated in the ab- 
sorbent core. These components If present must also 
be incorporated in non-granular form. 

Physical characteristics of absorbent cores 

[0042] Absorbent cores are usually non extensible 
and non-elastic, however, they can be rendered exten- 
sible and depending on the selected materials can also 
be made to have elastic characteristics. The term "ex- 
tensible" as used hereinafter refers to a structure which 
under extemal forces such as those occum'ng during 
use of a thong liner extends in the direction of the forces 
or In the direction of a component of the forces in cases 
where only mono directional extensibility is provided. 
[0043] The temi "elastic" as used hereinafter refers to 
extensible structures which return at least partially to 
their initial state after the forces causing the extension 
seize to be excerted. Absorbent cores can be corrugat- 
ed or pleated in one or several directions to provide a 
certain extensibility while selection of elastic fibers for 
the structure can provide elasticity. 
[0044] The absort)ent cores should preferably be thin. 
A thickness of less than 2.50 mm, preferably less than 
2 mm is desirable such that the resulting thong liners 
have a thickness of 2.54 mm or less, preferably 2.032 
mm or less. 

[0045] Since the thinness of the thong liner is of key 
importance for comfort it is also important to eliminate 
as many discontinuities, at least within the plane of the 
thong liner. This leads to a preferable core design which 
extends to the periphery of the longitudinal sides and 
the rear end, even more preferable also to the front end 
of the thong liner. Preferably the thong liners are made 
from a continues band of a laminate comprising all ma- 
terials, including the core. The laminate would then be 
cut to create Individual thong liners. 
[0046] it is then necessary that the core of the thong 
liner is composed in such a way that cutting the thong 
shape does not cause problems of loose materials be- 
coming exposed from the core. As will be appreciated 
by those skilled in the art this Is equally Important for the 
benefit of the uttinrtate user of such thong liners but also 


from an industrial hygiene point of view during manufac- 
turing. 

[0047] Most preferably the thong liners are cut from a 
laminate band such that their shapes are oriented or 
5 meshed to produce as little throw away as possible. If 
this requires orienting the thong liners in directk>n differ- 
ing from one thong liner to another than this would be 
the optimum cutting design. 

[0048] The absorbent core provides the main compo- 

10 nent as far as pliability, stiffness, flexibility of the tong 
liner. It is therefore essential that the absorident core 
does not create a barrier to the comfort of the thong liner 
by having too high a bending resistance or resistance 
to conforming to its in-use situation, including thechang- 

15 es occurring during use. This can be achieved by ap- 
propriate material selection and treatment of the core as 
will be readily apparent to the skilled person. For guid- 
ance the disclosure of the bending resistance measure- 
ment and requirements of 3807R can be used. It is how- 

20 ever, particulariy beneficial If the absorbent core is pro- 
vided with a pre-scoring along its longitudinal centeriine 
such that the garment facing surface of the absorbent 
core on the right and left side of the longitudinal center- 
line more readily fold towards each other (scoring would 

25 be on the gamnent facing side of the absorbent core). 
Even more preferred are in addition longitudinally sym- 
metrical scoring lines offset from the longitudinal cen- 
teriine, especially in the front half of the thong liner but 
on the wearer facing surface of the absorbent core. If 

30 the thong liner is made from a continues band of a lam- 
inate of all material then scoring can also be done on 
the complete product rather than just the core. 

Topsheet 

35 

[0049] The topsheet if present is compliant, soft feel- 
ing, and non-lnritating to the wearer's skin. The topsheet 
also can have elastk; characteristics allowing it to stretch 
in one or two directions. Further, the topsheet is fluid 
40 pervious pemnitting fluids (e.g., menses and/or urine) to 
readily penetrate through its thk:kness. A suitable top- 
sheet can be manufactured from a wkie range of mate- 
rials such as woven and nonwoven materials; polymeric 
materials such as apertured fonmed thermoplastic films, 
45 apertured plastic films, and hydroformed themioplastte 
films; porous foams; retteulated foams; reticulated ther- 
moplastic films; and thenrnoplastk: scrims. Suitable wo- 
ven and nonwoven materials can be comprised of nat- 
ural fibers (e.g., wood or cotton fibers), synthetic fibers 
50 (e.g., polymeric fibers such as polyester, polypropylene, 
or polyethylene fibers) or from a combination of natural 
and synthetic f bers. 

[0050] Preferred topsheets for use in the present in- 
vention are selected from high loft nonwoven topsheets 
55 and aperture fomned film topsheets. At least in the re- 
gion where liquid is expected to be discharged onto the 
thong liner the apertured fomned films are prefenred be- 
cause they are pervious to body exudates and yet non- 
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absorbent and have a reduced tendency to allow fluids 
to pass back through and rewet the wearer's skin. Thus, 
the surface of the formed film that is in contact with the 
body remains dry, thereby reducing body soiling and 
creating a more comfortable feel for the wearer. Suitable s 
fomned films are described In U.S. Patent 3,929,135 
(Thompson), issued December 30, 1975; U.S. Patent 
4,324,246 {Mullane, et al.), issued April 13, 1982; U.S. 
Patent 4,342,31 4 (Radet. et al.), Issued August 3, 1 982; 
U.S. Patent 4.463.045 (Ahr et al.). Issued July 31 , 1 984; 
and U.S. 5,006,394 (Baird), issued April 9, 1991. Par- 
tteularly preferred microapetured formed film topsheets 
are disclosed in U.S. patent 4,609,518 (Cun-o et al), is- 
sue September 2, 1 986 and U.S. patent 4,629,643 (Cur- 
ro et al). Issued December 1 6. 1 986. One prefenred top- 
sheet for the present invention Is the fonmed film de- 
scribed in one or more of the above patents and mar- 
keted on sanitary napkins by The Procter & Gamble 
Company of Cincinnati, Ohio as "DRI-WEAVE." 
[0051] It Is, however, particularly preferred that the 
topsheet be a so-called hybrid topsheet in whteh the 
wearer contacting surface is provided in its tongitudinal 
center by an apertured fomned film while a region not 
including the center is provided with a non-woven such 
as e.g. the high loft non-woven mentioned above or oth- 
er non-woven which does provide particularly skin 
friendliness. Such topsheets have been disclosed In 
EPA-523 683, EP-A-523 719. EP-A-612 233, or EP-A- 
766 953. 

[0052] Topsheets having not a homogeneous distri- 
bution of liquid passage ways but only a portion of the 
topsheet comprising liquid passage ways are also con- 
templated by the present invention. Typically such top- 
sheets would have the liquid passage ways oriented 
such that they result In a centrally pemneable and pe- 
ripherally impermeabte topsheet for liquids. 
[0053] The body surface of the fomned film topsheet 
can be hydrophilic so as to help liquid to transfer through 
the topsheet faster ttian if the body surface was not hy- 
drophilic. In a prefen-ed embodiment, surfactant is incor- 
porated into the polymeric materials of the fomned film 
topsheet such as is described in POT Publication No. 
WO93/09741 , "Absorbent Artrcle Having A Nonwoven 
and Apertured Film Coversheet" filed on November 19, 
1 991 by Aziz, et al. Alternatively, the body surface of the 
topsheet can be made hydrophilic by treating it with a 
surfactant such as is described In the above referenced 
U.S. 4,950,254. 

Backsheet 

[0054] The backsheet prevents the exudates at>- 
sori^ed and contained in the at>sorbent core from wetting 
artbles that contact the thong liner such as string under- 
gannents. Preferably the backsheet is impervious to liq- 
uids (e.g., menses and/or urine). It can be manufactured 
from a modified thin plastic film, atttiough other flexible 
liquid Impervious materials can also be used. As used 


herein, the term flexible" refers to materials that are 
compliant and will readily conform to the general shape 
and contours of the human body. The backsheet pref- 
erably also can have elastic characteristics allowing it 
to stretch in one or two directions. 
[0055] The thong liners according to the present in- 
vention have a breathable backsheet preferably com- 
prising apertures. 

[0056] The backsheet can comprise a woven or non- 
woven material, polymeric films such as thermoplastk: 
films of polyethylene or polypropylene, or composite 
materials such as a film-coated nonwoven material or 
fiber coated film. Preferably, the backsheet comprises a 
modified polyethylene film having a thickness of from 
about 0.012 mm (0.5 mil) to about 0.051 nrvn (2.0 mils). 
[0057] The backsheet is preferably embossed and^or 
matte finished to provide a more cloti^like appearance 
(unless the outer surface is provided by a woven or non- 
woven material as such). The backsheet can also com- 
prise more than one breathable layer so as to replace a 
single breathable backsheet layer by at least 2 or 3 lay- 
ers of a different or the same material. In particular two 
breathable layers fomning together the breathable back- 
sheet are preferred. 

[0058] In an embodiment of the present invention the 
breathable backsheet comprises a hydrophobic, gas- 
pemneable fibrous fabric layer composed of polynieric 
fibers, whk;h is substantially liquid impervious. Such fi- 
brous layers have inherent breathability apertures but 
in addition may be provided with apertures such as the 
film described below. 

[0059] The fibrous fabric layer useful In the present 
invention preferably has a basis weight of 10 to 100 g/ 
m2 preferably 15 to 30 g/m^. The fibres can be made of 
any hydrophobk: polymeric material usual in the art of 
making fibrous fabric layers. Depending on the circum- 
stances of the ultimate use and manufacturing of the 
breathable absorbent article fibres of polyethylene, 
polypropylene, polyester, polyacetat or combinations 
thereof (intra- and inter-fibres combinations) have been 
found useful. 

[0060] The fibres are spunbonded, carded, melt 
blown or preferably combinations thereof. The fabric 
layer most preferably comprises a matrix of spunbonded 
fibres covered on one or both sides with meltblown fi- 
bres but can also be provided k)y any other typk:al tech- 
nology used in the art. If two or more fibrous fabric layers 
of different fiber thickness are used it is most prefen-ed 
to have the one with the higher fiber thickness on the 
outside of the thong liner 

[0061] In an altematlve embodiment of the present In- 
vention the breathable backsheet comprises a hydro- 
phobic, gas-pemieable apertured polymeric film. This 
film preferably has a first liquid transport direction and 
a second liquid transport direction opposite the first liq- 
uid transport direction and is oriented such that the first 
direction Is from the backsheet towards the absorbent 
core. This directional apertured film allows a liquid trans- 


is 


20 


25 


30 


35 


40 


45 


50 


7 


13 


EP 1 133 961 A1 


14 


port in the first liquid transport direction which is larger 
than the liquid transport in the second liquid transport 
direction under an identical pressure drop across said 
apertured film. Most preferably the film comprises funnel 
shaped apertures wherein the direction from the larger 
funnel opening towards the smaller funnel opening is 
parallel to the direction from the gamnent facing side of 
the backsheet to the wearer facing side. 
[0062] The apertured film also useful for embodi- 
ments of the present invention can be any of those well 
known In the art. This includes in particular, but is not 
limited to those films disclosed in U.S. 3,929,135, U.S. 
4,151,240, U.S. 4,319,868, U.S. 4,324,426, U.S. 
4,342,314. U.S. 4,591,523 and U.S. 4,609,518, U.S. 
4,629,643, U.S.5, 158,81 9. U.S. 4.772,444. 
[0083] The apertured film comprised In the Inner layer 
of the breathable backsheet preferably has funnel 
shaped apertures similar to those described e. g. in US 
3,929,135. The apertures maybe circular or non-drcular 
but have a cross sectional dimensk>n at one end of the 
funnel which is wider than the opening at the other end 
of the funnel. The direction from the larger funnel open- 
ing towards the smaller opening Is of course generally 
parallel to the first liquid transport direction. The open 
area of the apertured film Is typk^ally more than 5 %, 
preferably in the range of 1 0 % to 35 % of the total film 
surface. The apertured films can be made of any mate- 
rial typical in the art but preferably is made of a polymer 
similar to those used for the fibrous fabric layer. 
[0064] The minimum hydraulb diameter of the aper- 
tures in the film should be as small as possible while still 
providing suffbient gas permeability without hydraulk: 
blockage of the apertures. A hydraulic diameter of as 
little as 0.1 mm, preferably 0.2 to 0.7 mm has been found 
possible in the context of the present invention, hlydrau- 
Ik: diameter for non circular apertures is the diameter 
that a circular aperture with the same cross section 
would have. Diameter is always detennined in the plane 
of smallest cross section of an aperture. 
[0065] As an alternative to the apertured film or non- 
woven backsheets (with or without a secondary back- 
sheet layer) developments have been made to provide 
water vapour pemneabilrty to films, In particular to poly- 
ethylene films without creating apertures of a size suffi- 
cient to allow liquid transport. Such films provide liquid 
in^erviousness (at least up to a minimum pressure gra- 
dient across the film) while allowing water vapour to per- 
meate the film. Such films have been termed mcro-po- 
rous films and are widely used in the disposable at>sorb- 
ent article Industry for diaper backsheets. backsheets 
for sanitary napkins including panty liners. 
[0088] Such mkro-porous backsheets do not suffer 
from the particle loss phenomenon associated with ap- 
ertured backsheets but nevertheless suffer in the con- 
text of some liners from the use of particles, especially 
large particle size materials. The reason is that this mi- 
cro-porous materials are often very soft and pliable due 
to their manufac^ring process in whtoh conventionally 


a polyethylene is mixed with a calcium carbonate and 
the film thereafter is drawn such that the cateium car- 
bonate, whteh is incompatible with the polyethylene, in- 
troduces locations where cracks are fomied through the 
5 film such that these cracks f omn micro pores which allow 
water vapour to permeate through the film. 
[0067] These partbulariy pliable and soft materials 
will, however, also transmit localized forced peaks such 
as can be created by parttoles. Therefore, the use of par- 
10 tides in the absort>ent structures of thong liners using a 
mtero-porous, water vapour penmeable, breathable 
backsheet film coukJ create discomfort due to the close- 
ness of wearing such thong liners. Also, any particle 
pressing against the mbro-porous backsheet may era- 
's ate a local aperture whbh Is not desirable for back- 
sheets. 

[0068] Micro-porous films are well-known In the art 
and many disclosures of mtero-porous films have been 
made. A list of processes for preparing mtero-porous 

20 films and the use of micro-porous films in at>sorbent ar- 
ticles in general can be found for example in GB-A- 
1,452,977, US-4,347,844. US-4.091,164, US- 
4,153,751, US-4,698,372, US-4,815,714, US- 
4,923,650, US-5,008,296, US-5,01 1,698, US- 

25 5,409,761 . Micro-porous films can be obtained for ex- 
ample from the Exxon Company, USA. or the Mitsui 
Company, Japan. 

Thong liner design 

30 

[0069] The thong liner as lndk:ated above can be used 
benefbially in the context of sanitary napkins or panty 
liners. However especially thin thong shaped panty lin- 
ers are particutariy susceptible to the present invention. 
35 Sanitary napkins or panty liners having a thtekness of 
2.54 mm or less, preferably 2.032 mm or less, most pref- 
erably less than 1 .2 mm. benefit especially well from the 
present invention. 

[0070] For the following dimension definitions the 
40 thong liner has a front half, the portion 4 in Figure 1 , and 
a rear half, the portion 5 In Figure 1 . which are separated 
kiy transverse line 22. Transverse line 22 of Rgure 1 is 
located at haff the length o the thong liner (1 0) of Rgure 
1. 

45 [0071 ] In order to define the width of the thong liner a 
theoretical linear tongltudinal side edge (24), as shown 
in Rgure 2, can be utilized. Where this line touches the 
periphery of the thong liner (1 0), namely in the front half 
at point 26 and in the rear haff at point 25, the width 

so peq3endbular to the longitudinal center line (20) can be 
measured to define the relevant front and rear width of 
a thong liner. 

[0072] The thong shape design is such that it provides 
the sanitary napkin or panty liner with a shape such that 
55 it can be wom in the above mentioned thong slips, G- 
string undergarments or string panties, hence the thong 
shape is fundamentally triangular or trapezoidal. The 
shapes of thong slips can still vary considerably but for 
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practical purposes and in the context of the use of thong 
shaped panty liners or sanitary napkins will not have a 
rearward (or string) portion of less than 0.7 cm width. 
[0073] Inorderforthe design of the thong liner to prop- 
erty fit into a thong slip while still providing a meaningful 
absorbency it Is desirable that the front width of the 
thong liner is between 4 and 1 0 cm, preferably between 
5 and 8 cm and most preferably between 5.5 and 6.5 
cm. The rear width of the thong liner of course depends 
how far back it Is intended to reach Into the thong slip 
such that it could be as little as 0.7 cm. However, at this 
width it becomes very difficult for the wearer to manip- 
ulate the thong liner into the thong slip. It is therefore 
either preferred that the thong liner does not extend to 
a region In whk:h the thong slip Is so narrow or that the 
thong slip be wide enough for the thong liner to fit Into 
It. The rearward width of the thong liner is preferably be- 
tween 1 .5 and 4 cm, more preferably between 1 .8 and 
2.5 cm. For thong liners whrch have rounded ends or 
whch have a drcular end it should be noted that the 
width requirement mentioned above has to be meas- 
ured according to the above definition. 
[0074] The points 25 and 26 where the linear line 24 
touches the thong liner (10) in Figure 2 also define the 
end points of the linear or Inwardly concave tongitudinal 
side edge. The most preferred thong liners are selected 
such that they have a front wkith which is at least twice 
as wide as the rear width. Also preferably such thong 
liners have a length of 10 to 23 cm, preferably 12 to 16 
cm, for thong shaped panty liners or 14 to 30 cm, pref- 
erably 19 to 25 cm, for thong shaped sanitary napkins. 
The front width of a thong liner Is decisive for the place- 
ment in a thong slip since that width will be used by the 
wearerto decide positioning of the thong liner In general. 
Hence creating a particularly wide forward end with 
strong inward flaring longitudinal side edges can be 
helpful In creating an aid in positioning the thong liner. 
[0075] tn the following not limiting shape design ex- 
amples are discussed whteh have been found partknj- 
larty useful in the context of the present invention. It 
should be noted that all of them have Inwardly concave 
longitudinal side edges since these are substantially 
prefen^ed for good fit in thong slip undergamnents, while 
linear edge designs are more preferred for ease of man- 
ufacturing when considering the high speed manufac- 
turing of commodity articles such as the thong liners ac- 
cording to the present invention. 
[0076] Figure 1 shows a thong shaped panty liner (1 0) 
having a longitudinal center line (20) and a transverse 
line (22) whbh separates a front half (4) of the thong 
shaped panty liner (10) and a rear half (5) of the panty 
liner (10). The panty liner further has a front end (12) 
and a rear end (14) together with 2 longitudinal side edg- 
es (1 6). As can be seen the side edges (1 6) are inwardly 
concave relative to a linear design. In this preferred em- 
bodiment the front edge (1 2) of the thong liner (1 0) also 
has an Inwardly concave curvature which provides a so- 
called heart-shaped front end design. 


[0077] In f igure 2 the theoretk:aI linear side edge of a 
linear design is shown by dashed-line (24). Also figure 
2 shows the topsheet having a series of bonding loca- 
tions (18) at whbh the topsheet is bonded at least par- 
5 tialty to the respective underlying layer In line with the 
teaching of EP-A-61 7 602. 

[0078] The thong liner (1 0) shown In figure 3 Is short- 
ened which is particulariy useful for thong slips having 
an extremely thin rearward string portion. 

10 

Optional components of the absort)ent thong liners 

[0079] Optionally, the thong liner of the present inven- 
tion can comprise all those components typical for the 

'5 Intended product use. For example thong liners can 
comprise components such as wings in order to innprove 
their positioning and soiling prote<^on perfomnance es- 
pecially towards the rear end of the article. 
[0080] Such design are shown for example in US de- 

20 sign 394,503, UK designs 2,076,491 and 2,087,071 as 
well as internationally filed industrial model DM 045544, 
filed under the Hague Agreement, registered on Octo- 
ber 21, 1998. Particulariy for thong shaped sanitary nap- 
kins it can be desirable to have wings extending sub- 

25 stantialty over the complete rear half of the napkin and 
even partially into the front half. Such wings would then 
be folded onto the extemal side of a thong slip. In the 
central portion of the thong shaped sanitary napkin the 
wings would fold onto the extemal crotch portion of the 

30 slip while in the rear ward portion of the slip, in the string 
region, the wings would embrace the string and overiap 
each other. It Is further desirable that such wings are 
provided with an adhesive to attach them to each other 
and to the underiying slip cloth, as is usual with conven- 

35 tional wings. 

[0081 ] Irrespective of the wings and whether they are 
specially designed for thong shaped sanitary napkins or 
for thong shaped panty liners they can be provided as 
separate pieces and be attached to the thong liner or 

40 they can be integral with the materials of the thong liner, 
e.g. by being integral extension of the topsheet, the 
backsheet or a combination thereof. If the wings are at- 
tached then they can be attached in a basic outward 
pointing position or already be predisposed towards 

'45 their in-use position, i.e. towards the longitudinal cen- 
terilne. If the wings are attached then the longitudinal 
side edges of the thong liner remain clearly defined and 
the requirement of a linear or inwardly concave shape 
can easily be assessed. If the wings are integral then 

50 the requirement of a linear or inwardly concave shape 
for the longitudinal side edges is provided by the main 
body portk>n of the thong liner. The main body portion, 
or at least the longitudinal side edge thereof is given by 
the core shape and can be assessed as the line closest 

55 to the core along which the wings will bend when ex- 
posed to a pivoting pressure (holding the core portion 
of the thong liner and pressing (lightly) on the extemal 
wing edge). In either case (attached wings or Integral 
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wings) the wings are not included in assessing the lon- 
gitudinal side edge shape of the thong liners. 
[0082] In general, alltypicalty used components in ab- 
sorbent products can also be comprised in the thong lin- 
ers according to the present invention as long as the 
article comprises a breathable backsheet and a non- 
granular super-absorbent material. 
[0083] Most preferred thong liners will comprise a 
panty fastening adhesive for attachment to the thong 
slip. The design of the fastening adhesive must be se- 
lected such that it does not interfere with the desired 
breathability while at the same time such adhesive 
should ensure proper fit. Distributed adhesives such as 
spray filaments (random location) or printed dots (de- 
signed location) have been found useful. Attemath^ely. 
the adhesivecan be water vapour pen^lous as such. Be- 
yond this the above mentioned limitations on adhesive 
coverage, especially in the rear half of the thong liners 
are referred to. 


of said backsheet a panty fastening adhesive cov- 
ering at least 75 % of the surface of said backsheet. 

3. Sanitary napkin or panty liner (1 0) according to any 
5 of the preceding claims characterized in that said 

absorbent core extends to the periphery of said lon- 
gitudinal side edges (1 6) and said rear end (1 4), and 
preferably said core extends completely throughout 
the sanitary napkin or panty liner (10). 

10 

4. Sanitary napkin or panty liner (1 0) according to any 
of the proceeding claims characterized in that they 
also comprise a liquid and water vapour pervious 
topsheet, preferably provided at least partially by an 

IS aperturedthenDO-plasttefitm. 

5. Sanitary napkin or panty liner (1 0) according to any 
of the proceeding claims characterized in that the 
thickness of the napkin or liner (1 0) is less than 2.54 

20 mm, preferably less than 2.032 mm. 


Ciaims 


1. Disposable breathable absorbent sanitary napkin 
or panty liner (10) having a wearer facing surface 25 
and a garment facing surface, and comprising 

an absorbent core connprising a fibrous matrix, 
and 

30 

having a front end (12) and a rear end (14) 
wherein the rear end (14) is directed towards 
the rear of a wearer during use, said sanitary 
napkin or panty liner (10) having a backsheet 
on said garment fadng surface, 35 

said backsheet and said absort>ent core being 
water vapour penneabie, preferably air pemne- 
able, 

40 

said sanitary napkin or panty liner (10) having 
a thong shape, said thong shape being such 
that said front width of said sanitary napkin or 
panty liner (1 0) is at least twice as wide as said 
rear width and the longitudinal side edges (16) ^ 
connecting the front and rear end of the sanitary 
napkin or panty liner (10) have a linear or in- 
wardly concave contour, 


and said sanitary napkin or panty liner (1 0) be- so 
ing chaFacterized in that said core further 
comprises 5% to 95%, preferably 5% to 50%, 
most preferably 8% to 35%, fibrous super ab- 
sorbent material by weight of said at)sorbent 
core. 55 


2. Sanitary napkin or panty liner (10) according to 
daim 1 comprising on said garment facing surface 
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02-01-1992 




ES 

2133279 T 

16-0»-1999 

US 6027804 

A 

22-02-2000 

NONE 



DE 29904464 

U 

10-06-1999 

NONE 



US 5713886 

A 

03-02-1998 

NONE 



US 5683373 

A 

04-11-1997 

AU 

2680697 A 

12-11-1997 




CA 

2252381 A 

30-10-1997 




EP 

0920292 A 

09-06-1999 




MO 

9739713 A 

30-10-1997 

HO 9851249 

A 

19-11-1998 

NL 

1006065 C 

25-11-1998 




AU 

7555098 A 

08-12-1998 




NL 

1006065 A 

19-11-1998 



For more delafia aboU M annex : eee Offldal Joianal of the EuRfiean PbM 
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